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(54) [Title of the Invention] 

PLASTIC BUBBLE SHEET OR PLASTIC CORRUGATED 
BOARD WITH CONDUCTIVITY 

(57) [Abstract] (with corrections) 

[Problem to be Solved] To provide a bubble sheet that has 
conductivity with moistureproof and gas barrier properties that 
are reduced little if at all. 

[Solution] To represent the invention by a bubble sheet, 
there is provided a plastic bubble sheet with a bilayer structure 
generated by forming a large number of sealed bubbles (4) by 
attaching a flat back film (2) [sic; "(1)" -- Tr. Ed.] made of a 
plastic to the bases of the protrusions of a cap film (1) [sic; 
"(2)" Tr. Ed.] made of a plastic provided with a large number 
of protrusions, wherein a polyethylene film with a carbon powder 
kneaded in the polyethylene is used as the cap film and a plastic 
film provided with a vapor-deposition layer of aluminum (5) on 
the side exposed to the outside of the bubble sheet is used as 
the back film (2) [sic; " (1) " -- Tr. Ed.]. The bubble sheet can 
also be made in a triple- layer structure by attaching a flat 
liner film to the top sides of the protrusions, in which case a 
film with a carbon powder kneaded therein is used for either the 
back film and/or liner film, and a plastic "film provided with a 



2 



vapor -deposit ion layer of aluminum is used as the other. 
[Scope of the Patent Claim(s)] 

[Claim 1] A plastic bubble sheet with conductivity, 
characterized in that a plastic bubble sheet with a large number 
of sealed bubbles formed by attaching a flat back film made of a 
plastic to the bases of the protrusions of a cap film made of a 
plastic provided with a large number of protrusions, uses a 
polyethylene film with a carbon powder kneaded therein as the cap 
film and uses a plastic film provided with a vapor -deposited 
metal layer on the side exposed to the outside of the bubble 
sheet as the back film. 

[Claim 2] The plastic bubble sheet of Claim 1, wherein the 
vapor-deposited metal layer is a vapor-deposited aluminum layer. 

[Claim 3] The plastic bubble sheet of Claim 1, wherein a 
film with a low-melting-point polyethylene film layer on the side 
to be stuck to the cap film is used as the back film. 

[Claim 4] The plastic bubble sheet of Claim 1, wherein a 
polyester film provided with a vapor-deposited metal layer on one 
side and with a low-melting-point polyethylene film layer on the 
other side is used as the back film. 

[Claim 5] A plastic bubble sheet with conductivity, 
characterized in that a plastic bubble sheet with a large number 
of sealed bubbles formed by attaching a flat back film made of a 
plastic to the bases of the protrusions of . a cap film made of a 
plastic provided with a large number of protrusions and also with 
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a flat liner film stuck to the top sides of the protrusions, uses 
a film with a carbon powder kneaded therein as either the back 
film and/or liner film and uses a plastic film provided with a 
vapor -deposited metal layer on the side exposed to the outside of 
the bubble sheet as the other. 

[Claim 6] The plastic bubble sheet of Claim 5, wherein a 
polyethylene film with a carbon powder kneaded therein is used as 
the cap film. 

[Claim 7] The plastic bubble sheet of Claim 5, wherein a 
film with a low-melting-point polyethylene film layer on the side 
to be stuck to the cap film is used as the back film and/or liner 
film. 

[Claim 8] The plastic bubble sheet of Claim 7, wherein a 
polyester, film provided with a vapor-deposited aluminum layer on 
one side and with a low-melting-point polyethylene film layer on 
the other side is used as the back film or liner film. 

[Claim 9] A plastic corrugated board with conductivity, 
characterized in that a plastic corrugated board with hollows 
formed by arranging one and the other of two plastic sheets to 
face each other and connecting the two with parallel linear or 
curved ribs, uses a sheet with a carbon powder kneaded therein as 
one of the sheets or one of the sheets with an attached 
polyethylene film with a carbon powder kneaded therein, and uses 
a plastic sheet provided with a vapor -deposited metal layer on 
the side exposed to the outside or one stuck together with a 
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polyethylene film provided with a vapor-deposited metal layer as 
the other sheet . 

[Claim 10] A plastic corrugated board with conductivity, 
characterized in that a plastic corrugated board with hollows 
formed by arranging one and the other of two plastic sheets to 
face each other and connecting the two with parallel linear or 
curved ribs, uses a sheet with a carbon powder kneaded therein as 
one of the sheets, ribs with a carbon powder kneaded therein as 
the ribs, and a plastic sheet provided with a vapor-deposited 
metal layer on the side exposed to the outside or one stuck 
together with a polyethylene film provided with a vapor-deposited 
metal layer as the other sheet. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
pertains to improvements in plastic bubble sheet and plastic 
corrugated board, and provides plastic bubble sheets or plastic 
corrugated boards that have conductivity and maintain a moisture- 
proof and gas barrier property. 

[0002] 

[Conventional Techniques] Plastic bubble sheet (hereinafter 
abbreviated as "bubble sheet'') made with a large number of sealed 
bubbles formed therein by attaching a flat plastic back film to 
the bases of the protrusions of a plastic .jcap film provided with 
a large number of protrusions, is widely used mainly in the area 
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of packaging as a buffer material. Polyethylene is used in the 
greatest quantity as the plastic, and other plastics such as 
polypropylene are used singly or in combination with 
polyethylene, depending on the intended uses. 

[0003] On the other hand, plastic corrugated board 
(hereinafter abbreviated as "corrugated board" ) with hollows 
formed therein by arranging two plastic sheets to face each other 
and connecting the two with parallel linear or curved ribs is 
also used in the areas of packaging and construction as a buffer 
material or insulating material. In this case also, polyethylene 
is used in the greatest quantity as the plastic, but 
polypropylene and other plastics are also used singly or in 
combination with polyethylene. 

[0004] When objects to be packaged with the use of the 
above-mentioned bubble sheet are items that react badly to the 
generation of static electricity, such as electronic parts, a 
bubble sheet with an antistatic function is required. 

[0005] To provide a bubble sheet made of a plastic with a 
good enough antistatic function, it is suitable to use a material 
with surface resistance reduced by blending in a certain type of 
surfactant as an antistatic agent, but there is a limit to the 
reduction in surface resistance that can be realized by this 
method. In addition, the surfactant serves this purpose only 
after reaching the surface by bleeding out from the inside of the 
plastic, and thus the antistatic effect disappears if it bleeds 
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out completely. High-level and lasting prevention of static 
buildup can be realized only by providing the film with 
conductivity by mixing a conductive material into the plastic. 

[0006] Accordingly, the production of bubble sheet is 
carried out using a plastic such as polyethylene with a carbon 
powder kneaded therein. A carbon powder in spherical form has 
little effect, as is clear from the mechanism of conductivity, 
thus a powder in flake form which exhibits an ease of maintaining 
contact between particles is desirable. By blending in a 
sufficient amount of carbon powder with a suitable shape, the 
resulting surface resistance can be reduced to a sufficiently 
satisfactory degree. However, it goes without saying that there 
is no limit to the hopes for an even higher level for the 
conductivity of plastic bubble sheet. 

[0007] Incidentally, a polyethylene film with carbon powder 
kneaded therein will inevitably sharply reduce the moistureproof 
and gas barrier properties in exchange for the conductivity it 
provides. In its original form, polyethylene is not a plastic 
with high permeation-preventing ability, but mixing in large 
amounts of carbon powder on the order of 30-4 0 weight % sharply 
reduces its moistureproof and gas barrier properties. One of the 
previously existing problems is that, for the bubble sheet to 
satisfy the required capacity as a buffer packaging material, 
films thicker than necessary must be prepared in many cases, 
because it is difficult to form polyethylene "with large amounts 
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of admixed carbon powder, other than a flaky carbon powder, into 
a film, and it cannot be prepared into thin films. 

[0008] Bubble sheet prepared with a film made with admixed 
carbon powder heats to extraordinarily high temperatures if 
exposed to direct sunlight and this presents another problem, in 
that the bubble sheet becomes deformed and/or adversely affects 
the packaged articles. 

[0009] Most of the discussion on bubble sheet presented 
above applies directly to plastic corrugated board as well. In 
corrugated board, the sheet used to form it is thicker than 
bubble sheet, and hence the problems related to the moisture- 
proof and gas barrier properties are reduced, but the other 
problems mentioned above remain the same. 

[0010] 

[Problems to be Solved by the Invention] The first object 
of the present invention is to provide a plastic bubble sheet 
with conductivity to be used as a buffer packaging material with 
an antistatic function, which has conductivity equal to or higher 
than that of conventional products; where said buffer packaging 
material is enhanced in its function to protect packaged articles 
from static electricity; on the other hand, the moisture-proof 
and gas barrier properties are reduced very little; and the 
problem of temperature rise due to sunlight is also solved. 

[0011] The second object of the present invention is to 
provide a plastic corrugated board with conductivity to be used 
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as a buffer packaging material with an antistatic function, which 
has high conductivity; where said buffer packaging material is 
enhanced in its function to protect packaged articles from static 
electricity; and on the other hand, said buffer packaging 
material does not exhibit the problem of temperature rise when 
exposed to sunlight. 
[0012] 

[Approach to Solving the Problems] The plastic bubble sheet 
with conductivity of the present invention can be provided in 
some embodiments, but the structure of a basic embodiment, as 
shown in cross section in Figure 1, is characterized in that a 
plastic bubble sheet with a large number of sealed bubbles formed 
by attaching a flat plastic back film (1) to the bases of the 
protrusions of a plastic cap film (2) provided with a large 
number of protrusions, uses a polyethylene film prepared by 
kneading a carbon powder into polyethylene, as the cap film, and 
a plastic film provided with a vapor-deposited metal layer (5) on 
the side exposed to the outside of the bubble sheet, as the back 
film (2) [sic; "(1)" -- Tr. Ed.]. 

[0013] The plastic corrugated board with conductivity of 
the present invention can also be provided in some embodiments, 
but a typical structure, as shown in cross section in Figure 4, 
is characterized in that a plastic corrugated board with hollows 
formed by arranging one (7) and the other (8) of two plastic 
sheets to face each other, and connecting the two with parallel 
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linear or curved ribs (9) , uses a sheet with a carbon powder 
kneaded therein as one of the sheets or one of the sheets with an 
attached polyethylene film (10) with a carbon powder kneaded 
therein, and uses a plastic sheet provided with a vapor -deposited 
metal layer on the side exposed to the outside or one stuck 
together with a polyethylene film (11) provided with a vapor- 
deposited metal layer (5) as the other sheet. 
[0014] 

[Embodiments of the Invention] Modifications of the plastic 
bubble sheet with conductivity of the present invention are 
characterized in that a plastic bubble sheet with a large number 
of sealed bubbles formed by attaching a flat plastic back film to 
the bases of the protrusions of a plastic cap film provided with 
a large number of protrusions, and also with a flat liner film 
stuck to the top sides of the protrusions, uses a film with a 
carbon powder kneaded therein as one of the back film and liner 
film, and uses a plastic film provided with a vapor-deposited 
metal layer on the side exposed to the outside of the bubble 
sheet as the other. This construction can be of two types, but 
the structures really only differ in that the back film and liner 
film are exchanged with one another. 

[0015] One of them, as shown in cross section in Figure 2, 
is characterized in that a plastic bubble sheet with a triple- 
layer structure generated by attaching a flat plastic back film 
(2) [sic; "(1)" -- Tr. Ed.] to the bases of the protrusions of a 

10 



plastic cap film (1) [sic; "(2)" Tr. Ed.] provided with a 
large number of protrusions, to form a large number of sealed 
bubbles (4), and also attaching a flat liner film (3) to the top 
sides of the protrusions, uses a film with a carbon powder 
kneaded therein as the back film (2) [sic; "(1)" -- Tr. Ed.] and 
a plastic film provided with a vapor -deposited metal layer (5) on 
the side exposed to the outside of the bubble sheet as the liner 
film (3) . 

[0016] The other, as shown in cross section in Figure 3, is 
characterized in that a plastic bubble sheet with a triple- layer 
structure similar to the one mentioned above uses a film with a 
carbon powder kneaded therein as the liner film (3), and a 
plastic film provided with a vapor-deposited metal layer (5) on 
the side exposed to the outside of the bubble sheet as the back 
film (1) . 

[0017] In these triple-layer structures, it is further 
desirable to use a film with a carbon powder kneaded therein as 
the cap film. 

[0018] A vapor-deposited aluminum layer is suitable as the 
vapor -deposited metal layer, because of the ease of formation and 
low cost. In the following descriptions, aluminum will be given 
to represent metals. 

[0019] The back film in the above-mentioned basic 
embodiment can use any plastic apart from high-density 
polyethylene, but a polyester (typically polyethylene 



terephthalate) film works especially well. The same can be said 
with regard to the back film or liner film in the modifications 
to be provided with a vapor-deposited aluminum layer. If carbon 
powder is to be blended into the back film or liner film, low- 
density polyethylene works particularly well because of its high 
film formability property. 

[0020] In any of the above-mentioned embodiments of the 
present invention, it is recommended that a laminated film, with 
a layer of a low-melting-point polyethylene film on the side to 
be stuck to the cap film, be used as the back film or one or both 
of the back film and liner film. In Figures 1-3, the portion 
shown by symbol (6) is said layer. In particular, when a 
polyester film is used as the back film or liner film, it is 
necessary to provide this layer in order to fuse it with the cap 
film. 

[0021] The production of the plastic bubble sheet with 
conductivity of the present invention can be carried out with the 
use of a conventional system. In other words, it is sufficient 
to follow the process of forming a bubble sheet by melting 
polyethylene and extruding it through a T die, to form a film, 
molding a cap film by vacuum molding using a cylindrical molding 
roll provided with a large number of depressions corresponding to 
the shape of the bubble, and heat- fusing the back film or the 
back film and liner film to the cap film. 

[0022] For an ordinary bubble sheet consisting of only 
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plastics, both the back film and liner film can be prepared by- 
melt extrusion simultaneous with the cap film and attached to the 
molded cap film, and thereby the quantity of heat or plasticity 
remaining in the back film and liner film can be utilized in 
order to produce the bubble sheet profitably, but with regard to 
a polyethylene film with a vapor-deposited aluminum layer, there 
is no other way but to prepare it separately and attach it to the 
cap film. 

[0023] Since the heat necessary for thermal fusion is 
provided only by the cap film in this case, there is the danger 
of the fusion not being complete. One of the steps used to deal 
with this problem is to preheat the back film or liner film 
provided with a vapor-deposited aluminum layer, so as to prepare 
it to be fused more easily. Another way is to provide a low- 
melting-point polyethylene film layer on the side to be stuck to 
the cap film of the back film or liner film, as mentioned 
earlier. 

[0024] The larger the amount of carbon powder mixed into 
polyethylene, the more desirable, because the more the surface 
resistance can be reduced, but a limit is given by the thickness 
of the film containing the carbon powder that makes up the bubble 
sheet to be produced and by the properties of the polyethylene. 
Usually, about 40% by weight is an upper limit. In an embodiment 
with the basic bilayer structure or in modifications with the 
triple- layer structure using a cap film with ^admixed carbon 
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powder, it is necessary to reduce the content of carbon powder to 
some extent, because the polyethylene has to be smoothly worked 
into the cap film. 

[0025] Another embodiment of the plastic corrugated board 
with conductivity of the present invention, as shown in the 
structure in Figure 5, is characterized in that a plastic 
corrugated board with hollows formed by arranging one and the 
other of two plastic sheets to face each other, and connecting 
the two with parallel linear or curved ribs, and uses a sheet 
with a carbon powder kneaded therein as one sheet (7) , ribs with 
a carbon powder kneaded therein as the ribs (9) , and a plastic 
sheet provided with a vapor-deposited aluminum layer on the side 
exposed to the outside thereof or one with an attached . 
polyethylene film (11) provided with a vapor-deposited aluminum 
layer (5) as the other sheet (8) . 

[0026] In either of the above-mentioned embodiments, the 
shape of the rib used to connect the two plastic sheets is not 
limited in a way such that only ribs that are linear in cross 
section are provided separately, as shown in Figure 5, but may be 
a so-called central core shape of corrugated board generated in 
such a way that one continuous sheet has a wave -like cross 
section. A plastic corrugated board of this kind of embodiment 
is shown in cross section in Figure 6. 

[0027] Techniques for producing a plastic corrugated board 
can be roughly classified into two types: a method that provides 
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a corrugated board by extruding the two sheets and rib all at 
once as one piece and a method that extrudes three components 
separately and then integrates them into one piece to provide a 
corrugated board. There are two techniques for extruding 
separately: one that extrudes the respective components 
simultaneously and fuses them together, and another that melt- 
extrudes either the two sheets or rib and fuses them with the 
partner with which they are brought into contact, by the heat 
thereof. When the latter technique is employed, one sheet is 
molded to have a wave-like cross section to use as the rib, as 
shown in Figure 6, in which case the wave- like cross section is 
provided by extrusion from a profile die or by press molding of 
the sheet. Extrusion from a profile die is suitable for forming 
linear ribs, and press molding can freely provide both linear and 
curved ones. 

[0028] The admixing of a carbon powder in a polyethylene 
film and the other descriptions of the bubble sheet with 
conductivity can all be applied to the corrugated board with 
conductivity. 

[0029] 

[Actual Example 1] A vapor-deposited aluminum layer 
(thickness = 800 A) was provided on one side of a 30 -jam-thick 
film of polyethylene terephthalate, and a 15-jim-thick layer of 
low-density polyethylene was provided on the other side by 
extrusion coating. The surface resistance of the side with the 
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vapor -deposited aluminum layer was 10 8 Q/o. 

[0030] A bubble sheet with a bilayer arrangement with the 
cross -sectional structure shown in Figure 1 was produced by using 
low-density polyethylene with 40 weight % of carbon powder blended 
into it, making it into a cap film that contained bubbles with 
air chambers 4 mm in height and 10 mm in diameter, and attaching 
it with the above-mentioned polyester film with a vapor-deposited 
aluminum layer as the back film, to said cap film. Using this 
bubble sheet as a material, a packaging bag was produced by 
three-way sealing using the cap film with blended carbon powder 
for the inside and the back film with a vapor-deposited aluminum 
layer for the outside. 

[0031] 

[Actual Example 2] A 50-jxm-thick film was produced by melt 
extruding low-density polyethylene with 4 0 weight % of a carbon 
powder blended into it, similar to the one used in Actual Example 
1. Using this as the back film, the polyester film with a vapor- 
deposited aluminum layer prepared by Actual Example 1 as the 
liner film, and polyethylene alone containing no carbon powder as 
a material for the cap film, a bubble sheet with a triple-layer 
arrangement with the cross-sectional structure shown in Figure 2 
was produced. 

[0032] 

[Actual Example 3] The polyester film with a vapor- 
deposited aluminum layer prepared as the back film in Actual 



Example 1 was also used here as the back film. On the other 
hand, the polyethylene film containing a carbon powder prepared 
as the back film in Actual Example 2 was used as the liner film. 
Low- density polyethyl ene with 4 0 weight % of carbon powder blended 
into it was used as a material for the cap film in a manner 
similar to that of Actual Example 1, and a bubble sheet with a 
triple -layer arrangement with the cross -sectional structure shown 
in Figure 3 was produced. 
[0033] 

[Actual Example 4] A 40-jxm-thick sheet was produced using 
polyethylene with 40 weight% of carbon powder blended into it, 
and this was used as one of the two sheets. On the other hand, a 
polyester film with a vapor-deposited aluminum layer laminated 
with a 40-jim-thick low-density polyethylene sheet was used as the 
other sheet. Polyethylene with carbon powder blended into it, 
similar to the one mentioned above, was extruded from a profile 
die to obtain a melt sheet with a square-wave shape in cross 
section; then the one- side and other- side sheets were brought 
into contact with both sides of the above-mentioned sheet, in 
order to produce a corrugated board with the cross-sectional 
structure shown in Figure 5. 

[0034] 

[Advantages of the Invention] The plastic bubble sheet with 
conductivity of the present invention has <:arbon- blended 
polyethylene on one side and a vapor-deposited aluminum layer on 
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the other side, hence it displays a high antistatic function as 
well as the buffer ability that is produced by bubbles or hollow 
structures. In addition, this layer structure effectively 
obstructs the permeation of water vapor and gas through the 
bubble sheet, hence it is highly effective in protecting packaged 
materials from moisture and oxidation. 

[0035] The plastic corrugated board with conductivity of 
the present invention also displays capacities similar to those 
mentioned above with reference to plastic bubble sheet. 

[003 6] When the bubble sheet and corrugated board according 
to the invention are used to form bags or boxes for packaging, it 
is desirable to arrange the vapor-deposited aluminum layer to 
face the outside and the carbon-blended layer to face the inside. 
An arrangement of this kind can provide a certain shield effect. 
In other words, the vapor-deposited aluminum layer has lower 
surface resistance than the carbon-blended layer, thus external 
static electricity does not penetrate to the inside from the 
vapor-deposition layer, whereas static electricity generated 
inside escapes immediately because of the low grounding 
resistance and thus does not accumulate. 

[0037] According to a typical manner of use as mentioned 
above, warming or deformation of the bubble sheet and corrugated 
board with conductivity by direct sunlight can be avoided. This 
can prevent adverse effects on packaged materials. Even from the 
point of view of appearance, the silvery color of the vapor- 
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deposited aluminum layer looks better than the black color of 
carbon . 

[Brief Description of the Figures] 

[Figure 1] Figure 1 is a cross-sectional diagram that shows 
a basic embodiment of the plastic bubble sheet with conductivity 
of the present invention. 

[Figure 2] Figure 2 is a cross-sectional diagram that shows 
one of the modifications of the plastic bubble sheet with 
conductivity of the present invention. 

[Figure 3] Figure 3 is a cross -sectional diagram that shows 
another one of the modification of the plastic bubble sheet with 
conductivity of the present invention. 

[Figure 4] Figure 4 is a cross -sectional diagram that shows 
one example of the plastic corrugated board with conductivity of 
the present invention. 

[Figure 5] Figure 5 is a cross-sectional diagram that shows 
another example of the plastic corrugated board with conductivity 
of the present invention. 

[Figure 6] Figure 6 is a cross-sectional diagram that shows 
yet another example of the plastic corrugated board with 
conductivity of the present invention. 

[Description of the Symbols] 

(1) [sic; "(2)" -- Tr. Ed.] cap film; (2) [sic; "(1)" -- Tr. 
Ed.] back film; (3) liner film; (4) bubble;-. (5) vapor-deposited 
aluminum layer; (6) low-melting-point polyethylene layer; (7) 



one-side sheet; (8) other-side sheet; (9) rib; (10) polyethylene 
layer with a blended carbon powder; and (11) polyethylene layer 
with a vapor-deposited aluminum layer. 
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Cl«^7] A.y?7-r/l^fcJ:tf (ifctt) 

-7-f/kkfcLT, *+-y7"7.f7PA{;:&$'9-£;b$tU> 
ffifcffiH>&9* 'J x^ y 7 -f /UA?>JS£:Wf & t <o£ 

LfcflS&B 5 oryX* -y 75S&is- h . 
[f&;£Jl8] rt-/77 4tVJ*&t:\$.741—7 4)VJ* 
t LT s tf'Jxxf ;P7 -f /l^O-^ffifcT/PS 
•W»MM*Wt. ffcfrWffltcmS<0;K!Jx^y7 

•/7%^—Y. 

-n&xvm-%c?>2txe>77xi-,7m 

tti fcttdttltt*) 'J 7*C3I8r** c t £ «fc 0 ZB 
f$.lX%&77X1--v7&#-MZt$\ l <>X. -J<0y- 

t>\ £tzte-1i(?)i'-hlz*-frscD®i&zm r )ZA,t: 

x^wmiziUhmiz^m^mmmimnzTyx^-y 



•J x + v v 7 < )VK Sr JU 0 i <0 £ flgffl L fc i fc 

[IS^IO] -^TfeJ:^fli!^02^r7^f->y? 
R^-hfcttltlStfTEilU «i6«WtTfT4« 
&#£fcfiia&tt<7) >j TTiUSf i i fc tc «fc 0 
Bf8.lX%&7yXy--y7&X-Mz&^X. -H<n^ 

-ht Lxt-tfynmttW) zA,tOs- b zim-t 

ifcfcifc. V7-tLX*-Xv<rm**mzA,KV 
7*$r£ffl L . fl&^iOx- hi LT *^Mt:asS ffifc* 
JSW^lS:i§<t^r -y 7 is- V *®Mthi)\ 
iMt-£L&<ommzmKXV^f-isy7 4)UJ*i:9li 

[000 1 ] 

imi<7)Bi~r&tffi-ftm] *%mt. T-yx^ -,7%^ 
i/-bt$£vyyxy-y7®x-)w&mzmi. mm 

fiTTy Xy- -y ^^i^- h 2 7t(iT7Xf->y 7&X-IV 
[0002] 

[ta!*Oft{tj] ^^g2:i5{t7t7-5X^-y?i^dr 

WVN' -y ? 7 ^ * o ^^-ttx . ittz% 
mBf$.lX%h7yXy'»s7%mi/-b (WF. r ^ 

-Cl£<«6«$*i-C^*. 7JX7-v7ttnkLX\t. X 

o*i-uyff&i,2<mztix^x. mmz&tx, 

r. i^i^Ux^-uy^t'tffi^^Tffiffl^ilT 
[0 00 3] 2&<?)7yX1- y 7®<0i'-b&itt 

7Xy- -,7m#-)V {£\T. r S.-K-yUj fcB&t) 

;<^t, 7*7X?-y:7*mi LTJi. ^ 
'Jx^by^gt,^<ffiffl$tiT^4^ .-KUrotW 
y-eoi5*^7-5Xf--y^t,. JHIT, 4fc«sKUxf- 

[0004] ±M(r>%^- b zm^x'tftc o 

[ 0 0 0 5 ] 75Xf >y ^ $r«f4 1 Thfti&i/- blZ- 

mnftWi±®m$:5-i&i l zii. bhnnRmfttmfe 
mm® stmt ixmmi. $mtm&Tift:ttmm 

tiHii^i)\ Z(7)H&X'$m.X'Z &$m&tri(Dl&Tt,z 
li. WMfibh. tiUlX. RMttmte7yXT- y7l*i 
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otto**)?. aj^< ix n tmmmm^m< 
mm. frmm&cob$>&m±te. ?yx+ 

[0 0 0 6] *ZX\ tf^Xf-Uy&k'OT'^T.f-y? 

mmfrt>%z.x{>*ftt 3 fr%ztX'hz>fiK mt^vM 

[00 07] bZZX\ *-^y»*$-SiOa^^U 

tkttjKUxf-i^ y lii»8l»ihtti636 t lSv *T y x & -v 
?Tli$:VV&*, Wz3 0-~A0MS%b\^o^S.<Mi 

**>;*-jK>1&*, La>i7^-7#tf)k£>£ii-£Lrt: 

hzttfX'Z%\^t>. tmis-htfrnmngmtix 

[00 08] #-*;4&**fi£Ui7^ATt!iiL 

[0009] m&~>-Hz-i^x±izmitztzz>^ 

VlbLZtfZnttryX* -yfrncOftX-MzmiX 

fcis- Y i 0 Jf. V , Rfrgft • #j*y < 'J *tt<o|S]|H± 
««3ih.*#. *<0fl!W)|BBH«eiTib6. 
[00 10] 

J *ai£L#M>ISMfc»fillf LfcStiSS'- h i 
[0011] **5lO«Z«>BWtt. VttKihmte* 
TyX+yfmo&X-MZ&^X. SV^«tt5r^T 



[00 12] 

r^Xf-r BIBBS'- Hi. ^<-5*H0®tt*«rigJ>S 
**. S*W^J5«OfltJt{i. HlfcWI*«r*-J:dfc:, 

(2) <0£Stf)JgBifc:. 3 Pffi*7 , 7*f-y?«tf>A'y? 
7-r/UA ( i ) »ttO«i>«T$ft«)ffmsn^fii6 

(4) £^j£LT£l>7 , 7X^y7^®y-M;:;feM^ 
T, «r~T7 4 )VJ±tLXX*)x. J }-\'-yizti-ifry<r) 

97 4iV&{2) LLXf5M>'-b<mmz!il&Wl l Z& 
JS<7>H*S ( 5 ) tiKI-ft??**? 77 -r 7k&£ttJ8 

[0013] *Mmww&irth7ix*v 

-/Hi. ,1 ftfc fc ^ < -?*4>SflKtf& 0 f»i **. it$m 

ztmi*. 04 izmmi^ti o fc. --n < 7 ) fe «tv 

ffi* (8) 02«t«r?Xf»y^«tf)i/-h*«HlS* 

7 ( 9 ) TitBrf* £ t fc«k 0 4»ffift*»Jfi LT^7* 
57.-f y^a^-;Hcfcv^T, h b IX*- 

7-f^A (10) flfcfrO^-hfcUT* 

wmtztoi miz&jg,<?)mmmi:mtt.7-y x*-;?^ 

^"jx^-v>'7-f^A (11) zm&*tftt:t>to&&. 
[0014] 

f - -y 7 S?£>* -v y 7'7 -f ^ACOHjgcO&BK . ^a^T* 
9 Xf- -y ^ -y ^ 7 f 0 £bitX 

54 7 -f^ASrfiSi3-&i)^T^S7°5Xf- y^m?S 
v-ht*i^T. *v?7<iM*titilfH i— 7<)V 
J±cr>-1tiz. t-OiywWkimvzjtfty 4iVJ*Z& 

IMMfel!H«:7*5Xf- -y 7 7 ^ yPAS:^ Lfcc h Sr 

7 ^ t y A i—7 4 b tfMxWh^ tzm&X'h 
I. 

[00 15] *<7)Ut-olt. m2<,zZcr>Mm^-f£o 
^Sc0^je5rlS(t^7'77.f--y^ig^-Vyr7-f 

( l ) flgjBtfMKlBfc:. ¥a=5r7-7X^ «,9mfnK 

•v97 4 ( 2 ) zm^bitxzfswmmztitzsn 

?3 ( 4 ) t»ftf'«ft t ttr. JlgoiIBtTa^^'f 
i—7 4)^ (3) Srft50^-t*-r=5r^>3Jlffi^«or5 
7.^-y7^y-ht;fcV>T. ^<y77^/UA (2) t 
^-^yco©*5:«0C^i7^yUA$:ftfflt. 
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-7<;kM3) ic % tam&i'-btoiMitziiiimtz 

smommm ( 5 ) zmiifzT7z+v 9y ov&zm 

[0016] oatAfcoti. H3C^Br®5-^-f i a 

y-M:fc^t. 7-f/W. (3) tz. ti-fty 

tf>»**«9£X,*£7.f;k&£flmiU a' 7 ?7^;^ 
( 1 ) *<^ffl^ho^Kai*iEK£Btf>3MI 
( 5 ) SrSfe Lfc7*7X^ 1 9 7 4 A>2*Z®m Lti Z b £ 

[0 0 17] £ft/5>3Mllft«!«fclSVYC. ^7 7* 
[0 0 18] ^JS^Mt LTfi. 7)V$-*r&V>m 

mf&timux'h-ox 3 *b nmx-h 

[ 0 0 1 9 3 JJB Lfcat*WftJBWt*«t*^< v ? 7 

X^r y 9tfQfflX'$ # U HZf-lV (tt&mZliTt! 
0 x* yf V 7 ? h ) <07 < ;k&#X£ t* -5 . 

j±X'h->x. T)\s$-*rj>migmzmi&i><7)i>. mm 

xt>-#>$tfzzmz&i><7)\t. m^v^^y 
*mim< ximx-h * . 

[0020] ±ffiLfc*JMHW^o»BHcj3ir%T 

'**/97 4 A'&£tzW<v97 4 >UJ*ts£Vy4i- 
-7 -f v77 4iVMZ& 

'O&bZti&WlzmL&nXOx.+l'yy itUJ&lte 

tthmmv < i^amttzktmmztih. mi 

^r^tll3{cfeo-C, *?•§• ( 6 ) "CSSSfiSSDhi***)- 
JIT$>£. i<t. >N'-y^7^^Ai/i{i5-f^-7-< 

^ vTy 4)VJ±b<7MM<r>tz&>\ l z^ Z<r>®*Wc.\j&>&g 

[0021] ttwmm&tt-t-ZTyx+v-pfm 
b nmcr>m.im ixmmt z t # 
"C'#i>. tttb*>. xvxruyzmmzitxTirjfr 
t>w&LX7<i\,&ti. ssj&comitzttmt&wm 

X*-Yv7y4>l>J*Zfmi. ^^N*-y^7^;UA 
Sr. $tz\±rty97 4 tls J>t5 Xtfy 4 i—y 4)V&*& 
®mZ-£&Ztlz£r)^ fS&is-b£Bf8.-f&t^iX 

mizftuixw 

[0022] fcfc'U 7yX+'y?tim^ts;hm.%<F> 
Stt&^-Mi. ^-v?y 4)VJ±i>y4i—7 j)V2xi>, 

*\~>y°yi Jis& b ftttaSHffffl UzX^xmm I . 
rt'/97 4 lVL.*?yl i—y i t\sMzmr>X^&&&% 



^i^m&imm ix . nm&N&z'- b<nmm^m . 

o ZbtfX'Z ht\ T^5--7A^3t«S:W-r&^Ux 
y-vyy < ivut. mzmS-LX. 4)Vkb 

[0023] »S!*t:^^{i, ,I?>it£te=Sf + -y7 

z<mw^mfk<nx>br>\t, 7>v*=. 

*7J±m?Sm £RWi>< -yfy j )i>A£fzlty J i--y< 
^ivS-^UT, M9l*??<lXt5<ZbX'bS>. H 
£UbHt. fjaUciplC. A.y?7 4)\,J>£ttty 
A -f-y < )U£.cr)** 7/7 -f ;PA{cl,50^i5§it?.ffi 
fSM^^V^uyy 4 frJ><DJ§zmfXii<z 
bx-hh. 

[0024] X<)JL*Uy\<?>ti-#y$i3i(r>ig : £& 

zwib'mmA$i&<x'Zxmi^i)\ $mi 

X o brum's- b £mf&-tz>t!-#y®3iX t )y 4 

z.t>tih. msfn. mm.wtx'4o%mmw±mx°$>h. 
2 mm&ommniirs. ±t:3 mm&<nsss& 

iRT'&oT^f-v 77'7 4 i^Mz^-t'ym^^ltc 

<-K , Jx^l^>-S:P]ft{cdr J r y7*7 /PA{CiDl"C' 
[0025] *&B>1<7)$mtt£:fr-f!> 7-7*^7 

&£V : fffi<?)2&<7)7yA+>y9m<?>i'-biM[ii}Zit 

TTaa&tSiklcJ: *)*£ftZBf8.lX%Z>?yZ 7 ' 
•vf&X-MzH^X^ -X<Di>—b (7) fcLT^- 
#>0M*i**)ZA,i£is-b&®m-t&bkl>tz. V 
7(9) b IXti-fycotittZmz/itiVy'zm 

mnois-b (8) b ixtntomtztiumtzTAr 

= &nm»m£Wilft:7yX7- ••/ 9 h Sr^ffl-f 
ifwy?^^ (li) MM&Mtebofcttffil' 
[ 0 0 2 6 ] JJELfe fc'*>^OS«(Ci3^T t . 2fe^ 

7yxi-v 9mcr)is-b*mm-ivy'<7)Bmi. 04 

« Lfc 1 ft»y- h ^'^BrffiSr t o J: ^ iz Ltz . gdf 
t. 

[0027] 7"7Xf v ^R*-^Wfrf 

(4, 2st^>— hfii^urt- ftx-wmix-mtzm 

#-^t»6Sttfc, 3fl|^)fl|)«jft«-«rg^fc:«!ajLT 
<0%-*ftLTa*^/H="f . *j?iJLT 2S^ 

tffajLTH»S-li-i*ffit. 2ft<7)>-ha7t«i'J7 
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tMM2itZ^%tm&. U7(i, 
&BlzZ'Z&. 

[00 28] ^'JXfUy7 ■< JUA'WA-XyVtfin 

%.£*<7)iu\ m^itti%m^-Hzmix^ 
titzbu. ^■rti^m^.^mthm^-Mzmm^ 

[0029] 

m<r>y ovj±<?)^ --Ko)mzT)v*-*7J*0mMm (m 

$80 OA) S-iStt. flMjCOffifc, {&®g#>)x+ls> 

i 5um<r)mz. ffaiLn-TM v^z^xwl 
im. 7/u*-?7J*mMm<?)t>z>m(?>mmi&mt. i o 

[0030] fi^J^^'Jxf-lxy^tC^-^y^*^ 
4 0M%ilS$L£i?)££ffiU 2M^)K§#4m 
m. ES^'l 0inm<^}a$-W-r^=3r-Vy7-7-<;^tjD 

iu c^c±iecor^s-'>A^»jis-^-ri.*'yx 

^f-/P7 -f^ASr; rt?97 4JM»k LTfiSO^irttS 
CI fc K J: 0 . 0 1 tc^-raffMmiSS: t oZJMMc*)«iS 

^^£^Ui**y77*;i/A£rtfflfc:. 7/l^x 
[003 1] 

fflLT. H2te^tWiiH»ft*fco=l«|jfio«}S^- 
[0032] 

im&M3] m&miiz&^x'*-/?? < jut ixm 
sit. T^sx^A^jf^w-rs^yx^T/u^-f 

HM0ij2tctjv^>'N* ^7-f^Ai: ixmmitz. 

ij -if. y WiL\ 0 'J xf- u y 7 ■< £ 7 7 
-f^At LTffifflU:. *Y-y7*7.f/l^ti. $jfcff|i' 

kH*. iss&s^yx^w>-(2^-^>'^5 r 4omfi 
%mmtt:{><7)Ztt®bLxtitmi. m3iz^tmmm 

[0033] 

[MSM4 ] ^-^>m*s-4 oaft%^Dd^'^y 



x^-b-yT'Jf$4 0^m<7)^-h^gjiL, dilSr-^-- 

ij x*-f ^7 4 )VUzn LTJf$ 4 0 u mtfXRSSJgtf' j 
x*py<9x-b£«JIU:fc?)S\ hfcL 

4 *^fflttJ-f £ fc lz J: 0 . Brffi^'®^^«^l!^ 

i t t= «t 0 . 11 5 tz^mmmsmm^-juim 
mm. 

[0034 ] 

Hi. -^ffitc^-^y^-Kyx^-uy*^ 
[0035] *!6^^«tt$-W-tS7-7^f-y 

h tout ±ie l*: fc i b nm&&k%mi> . 
[0036] i^sas^- va xvm-Mi. &m 

Zbtffi* U>. ZixlzX «) , -ac0v-;P HSMbWI 

htiz>frt>x-hh. -ttchh, 7)\s$-*7j»mmm<7)ij 

MMm± t )ftmzum&itf. ftux-mLitztawMa 
m^mmmzx m^zmLX-xwrnt^w 
[0037] ±H(r>£ 0 %mmmmz intf. « 

oTt. t%^*-#y^mfe«ti)tt. T;u$x^a 
ItKOifi^Wt K'tlX ^h. 

- bemzmimiK-mffi®. 

[02] *m<mn&$:1i?Z>7y A* v?$S&~> 

- bvggmmomb iz*?mwm. 

[03] *mtm*x£*ii+&73x+v?m&i, 

- vff^sMn^tub^^-tmmm. 

[H4 ] ^wmmw&i^hryx^- "/rmx- 

[05] *WRn&Wttt-rh7yX1--- / ?®X- 
[06] *WFl<7)mW/itt-thTyX+v9&X- 

)v<r>. zuzmm*tmmm. 

1 ^7?7<M 

2 /N'y^7<;UA 
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3 7 4)VJ± 

4 Sv*S 

7 -^rcOi^-h 

[11] 



8 WWis-V 

9 or 



[12] 



[13] 



^jnLJr^iLJrl 



J°8 
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[16] 
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AB10C AK01B AK01D AK04A 
AK04G AK41B BA04 BA07 
BA10A BA10C BA13 DD12D 
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EH66C GB07 GB15 JA04G 
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